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.4) , Cuntz Cuntz
CAR $($Canonical Anti-commutation Relation $\mathrm{a}1\mathrm{g}\mathrm{e}\mathrm{b}\mathrm{r}\mathrm{a})^{1)}$ #
CAR , t)
$\grave{\grave{\mathrm{a}}}$ 1:.
52. CAR(Canonical Anti-commutation Relations)
:CAR $\{a_{n}|n\in \mathrm{N}\}$ $C^{*}$ .
, $=\{a_{m}^{*}, a_{n}^{*}\}=0$ ,
$m,$ $n\in \mathrm{N}$ , (2.1)
$\{a_{m}, a_{n}^{*}\}=\delta_{m,n}I$ ,
where $\{X, Y\}\equiv XY+YX$.
$I$ , $a_{n}$ $a_{n}^{*}$ $n\in \mathrm{N}$ y
. , .
CAR , .
, $N$ CAR , (2.1)
$\{a_{n}|1\leqq n\leqq N\}$ $C^{*}$ $2N$ Clifford $\text{ }$ ,
, 0) $2^{N}$ t‘\acute A\acute $M_{2^{N}}$ ( $M_{2}$ $N$ ) .
, CAR $\mathrm{U}\mathrm{H}\mathrm{F}_{2}(\equiv\bigcup_{\mathrm{m}^{-}1}^{\infty}M_{2^{n}}\cong\otimes M_{2})\infty$
. ,
, .
CAR $\mathrm{U}\mathrm{H}\mathrm{F}_{2}$ 1 1 . , I2, $A\in M_{2}$
, 2 , , $A^{2}=0,$ $\{A, A^{*}\}=I_{2}$
$\llcorner$ , $K\equiv[A, A^{*}](=$
$K^{*}=K^{-1},$ $\{A, K\}=0)$ . ,





$A^{*}=(\begin{array}{ll}0 01 0\end{array})$ , $AA^{*}=(\begin{array}{ll}1 00 0\end{array})$ , $A^{*}A=(\begin{array}{ll}0 00 1\end{array})$ (2.3)
, A C $M_{2}$ . $A$ $K$ , CAR
$\mathrm{U}\mathrm{H}\mathrm{F}_{2}$ 1 1 :
$I$ $\Leftrightarrow$ $I_{2}$ $\otimes$ $I_{2}$ $\otimes$ $\cdot$ . . ,
$a_{1}$ $\Leftrightarrow$ $A$ $\otimes$ $I_{2}$ $\otimes$ $I_{2}$ $\otimes$ $\cdot$ .. ,
$a_{2}$ $\Leftrightarrow$ $K\otimes$ $A$ $\otimes$ $I_{2}$ $\otimes$ $I_{2}$ $\otimes$ $\cdot$ .. ,
$a_{3}$ $\Leftrightarrow$ $K\otimes$ $K\otimes$ $A$ $\otimes$ $I_{2}$ $\otimes\cdot$ .. ,
.$\cdot$. (2.4)
$a_{n}$ $\subset$} $\otimes$ $A$ $\otimes$ $I_{2}$ $\otimes\cdot$ .. ;
$( \prod_{k=1}^{n-1}[a_{k}, a_{k^{*}}])a_{n}$ $\Leftrightarrow$ $\otimes$ $A$ $\otimes$ $I_{2}$ $\otimes\cdots$ .
\S 3. Recursive Fermion System (RFS):Cuntz CAR
Cuntz , (2.4) CAR
Cuntz .1)
3-1. Cuntz
:Cuntz $\mathcal{O}_{d}(d=2,3, \ldots)$ , $\{s_{1}, s_{2}, \ldots, s_{d}\}$
$C^{*}$ .
(i) $s_{i}^{*}s_{j}=\delta_{i,j}I$ , $i,$ $j=1,2,$ $\ldots,$ $d$ ,
(ii) $. \sum_{i=1}^{d}s_{i}s_{i}^{*}=I$ .
(3.1)
.
$s_{i_{1}i_{2}\cdots i_{m}}\equiv s_{i_{1}}s_{i_{2}}\cdots s_{i_{m}}$ ,
(3.2)




$\mathrm{C}$ $d$ $\llcorner,$ $e_{i,j}(i,j=1, \ldots, d)$ $i$ $j$ 1
0 $M_{d}$ . , $e_{i,j}(i,j=1, \ldots, d)$ :
$e_{i,j}e_{klj,k}=\delta e_{i,\mathit{1}}$ . (3.3)
, (3.1) $\mathcal{O}_{d}$ $s_{i_{j}j}$ $e_{i,j}$ 1 1
. , $M_{d^{2}}\cong M_{d}\otimes M_{d}$ $e_{i,,j_{1}}\otimes$ 2, $j_{2}$ ($i_{1}$ , i2, $j_{1},j_{2}=1,$ $\ldots,$ $d$)
2
$s_{i_{1},i_{2j}j_{2},j_{1}}$ 1 1 . ,
$M_{d^{k}}\cong\otimes^{k}M_{d}\cong \mathrm{L}\mathrm{i}\mathrm{n}\langle\{s_{\mathrm{i}_{1}\cdots i_{k;}j_{k}\cdots j_{1}}|i_{1}, \ldots, i_{k},j_{1}, \ldots,j_{k}=1, \ldots, d\}\rangle\subset \mathcal{O}_{d}$ (3.4)
. ,
$\mathrm{U}\mathrm{H}\mathrm{F}_{d}\equiv\cup M_{d^{k}}k=1\infty\cong\otimes M_{d}\cong \mathcal{O}_{d}^{U(1)}\subset \mathcal{O}_{d}\infty$. (3.5)
, $\mathcal{O}_{d}^{U(1)}$ $\mathcal{O}_{d}$ $U(1)$ :
$\mathcal{O}_{d}^{U(1)}\equiv\{X\in \mathcal{O}_{d}|\gamma_{z}(X)=X, z\in U(1)\}$ ,
$=\mathrm{L}\mathrm{i}\mathrm{n}\langle\{s_{i_{1k}j_{k}\cdots j_{1}}\ldots\overline{l}j. |i_{1}, \ldots,j_{k}=1, \ldots, d, k\in \mathrm{N}\}\rangle$, (3.6)
$\gamma_{z}(s_{i})\equiv zs_{i}$ , $i=1,$ $\ldots,$ $d$ , $|z|=1$ , $z\in \mathrm{C}$ . (3.7)
, $d=2^{p}(p\in \mathrm{N})$
CAR $\cong \mathrm{U}\mathrm{H}\mathrm{F}_{2^{p}}\cong \mathcal{O}_{2^{p}}^{U(1)}\subset \mathcal{O}_{2^{\mathrm{p}}}$ , $p\in \mathrm{N}$ . (3.8)
Cuntz , \S 4
$\mathcal{O}_{d^{\mathrm{p}}}$ $\mathcal{O}_{d}$ .
\S \S 3-2. RFS in $O_{2}$
: $a\in \mathcal{O}_{2},$ $\mathcal{O}_{2}$ $\zeta,$ $\mathcal{O}_{2}$ ( ) $\varphi$
$(\varphi(X)\varphi(Y)=\varphi(XY), \varphi(X^{*})=\varphi(X)^{*},$ $\varphi(I)=I)$ 3 $R=(a, \zeta, \varphi)$
, $R$ $\mathcal{O}_{2}$ recursive fermion system(RFS) .
i) seed condition: $a^{2}=0$ , $\{a, a^{*}\}=I$ ,
$\mathrm{i}\mathrm{i})$ recursive condition: $\{a, \zeta(X)\}=0,$ $\zeta(X^{*})=\zeta(X)^{*}$ , $X\in \mathcal{O}_{2}$ ,
$\mathrm{i}\mathrm{i}\mathrm{i})$ normalization condition: $\zeta(X)\zeta(Y)=\varphi(XY))$ $X,$ $Y\in \mathcal{O}_{2}$ .
\S 4 . $R$ , CAR $\mathcal{O}_{2}$ $\Phi_{R}$ :
$\Phi_{R}$ : $\mathrm{C}\mathrm{A}\mathrm{R}arrow \mathcal{O}_{2}$,
$\Phi_{R}(a_{n})\equiv\zeta^{n-1}(a)\equiv$ $n\in \mathrm{N}$ . (3.9)
, (2.4)
$a\equiv s_{1;2}$ ,
$\zeta(X)\equiv s_{1}Xs_{1}^{*}-s_{2}Xs_{2}^{*}$ , $X\in \mathcal{O}_{2}$ , $(3.10)$
$\varphi(X)\equiv s_{1}Xs_{1}^{*}+s_{2}Xs_{2}^{*}\equiv\rho_{2}(X)$ , $X\in \mathcal{O}_{2}$
3
3 $SR\ovalbox{\tt\small REJECT}(\ovalbox{\tt\small REJECT}\zeta, \varphi)$ RFS . , $\rho_{2}$ $\mathcal{O}_{2}$ c nical endO-
morphism . $SR$ $\Phi_{SR}$
$\Phi_{SR}(\mathrm{C}\mathrm{A}\mathrm{R})=\mathcal{O}_{2}^{U(1)}$ (3.11)
, $\Phi_{SR}$ CAR $\mathcal{O}_{2}$ \sim
3-3. RFS : $\mathrm{R}\mathrm{F}\mathrm{S}_{p}$ in $O_{2^{p}}$
: $p\in \mathrm{N}$ , $a_{i}\in \mathcal{O}_{2^{\mathrm{p}}},$ $i=1,$ $\ldots,p;\mathcal{O}_{2^{\mathrm{p}}}$ $\zeta_{p},$ $\mathcal{O}_{\Psi}$
( ) $\varphi_{p}$ $R_{p}=(a_{1}, \ldots, a_{p};\zeta_{p}, \varphi_{p})$
$\mathcal{O}_{2^{p}}$ $\mathrm{R}\mathrm{F}\mathrm{S}_{p}$ .1)
i) seed condition: $\{a_{i}, aj\}=0$ , $\{a_{i}, a_{j}^{*}\}=\delta_{\dot{\iota},j}I$, $i,j=1,$ $\ldots,p$ ,
$\mathrm{i}\mathrm{i})$ recursive condition: $\{a_{i}, \zeta_{p}(X)\}=0$ , $\zeta_{p}(X^{*})=\zeta_{p}(X)^{*}$ , $X\in \mathcal{O}_{2^{\mathrm{p}}}$ ,
$\mathrm{i}\mathrm{i}\mathrm{i})$ normalization condition: $\zeta_{p}(X)\zeta_{p}(Y)=\varphi_{p}(XY)$ , $X,$ $Y\in \mathcal{O}_{2^{\mathrm{p}}}$ .
$R_{p}$ , CAR $\mathcal{O}_{2^{p}}$ $\Phi_{R_{p}}$ :
$\Phi_{R_{p}}$ : $\mathrm{C}\mathrm{A}\mathrm{R}arrow \mathcal{O}_{2^{p}}$ ,
$\Phi_{R_{p}}(a_{(n-1)p+i})\equiv\zeta_{p}^{n-1}(a_{i})$ , $i=1,$ $\ldots,p$, $n\in \mathrm{N}$ .
RFS $\mathrm{R}\mathrm{F}\mathrm{S}_{p},$ $SR_{p}=(a_{1}, \ldots, a_{p};\zeta_{p}, \varphi_{p})$
:1)
$a_{j}= \sum_{k=1}^{2^{p-j}}.\sum_{\ell=1}^{2^{-1}}(-1)^{\sum_{m=1}^{-1}1_{2}^{\ell-1}}‘ s_{2(k-1)+\ell}:s_{2^{t-1}(2k-1)+\ell}^{*}\neg m-]$ , $i=1,$ $\ldots$ ,p
$\zeta_{p}(X)=\sum 2^{p}$ (-l).\Sigma p=1[ 741]siXs;, (3.12)
$i=1$
$\varphi_{p}(X)=\rho_{2^{p}}(X)\equiv\sum_{i=1}^{2^{p}}s_{i}Xs_{i}^{*}$.
, $[x]$ $x$ . , $SR_{p}$ $\Phi_{SR_{\mathrm{p}}}$
:
$\Phi_{SR_{p}}(\mathrm{C}\mathrm{A}\mathrm{R})=\mathcal{O}_{2^{p}}^{U(1)}$. (3.13)












$a_{3}\equiv$ $s_{1_{j}5}-s_{2;6}-s_{3;7}+s_{4_{j}8\ovalbox{\tt\small REJECT}}$ (3.16)
$\zeta_{3}(X)\equiv$ $s_{1}Xs_{1}^{*}-s_{2}Xs_{2}^{*}-s_{3}Xs_{3}^{*}+s_{4}Xs_{4}^{*}$










$+s_{13}Xs_{13}^{*}-s_{14}Xs_{14}^{*}-s_{15}Xs_{15}^{*}+s_{16}Xs_{16}^{*}$ , $X\in \mathcal{O}_{16}$
\S 4. Cuntz :
4-1. Cuntz
: $\mathcal{O}_{d’}$ $\mathcal{O}_{d}$ , $\mathcal{O}_{d’}$ $\mathcal{O}_{d}$ $(*-)$
$\psi$ .
$\psi$ : $\mathcal{O}_{d’}arrow \mathcal{O}_{d}$ ,
$\psi(\alpha X+\beta Y)$ $=\alpha\psi(X)+\beta\psi(Y)$ , $\alpha,$ $\beta\in \mathrm{C},$ $X,$ $Y\in \mathcal{O}_{d’}$ ,
$\psi(XY)$ $=\psi(X)\psi(Y)$ $X,$ $Y\in \mathcal{O}_{d’}$ , (4.1)
$\psi(X^{*})$ $=\psi(X)^{*}$ , $X\in \mathcal{O}_{d’}$ ,
$\psi(I_{d’})$ $=$ Id
, $I_{d’},$ $I_{d}$ $\mathcal{O}_{d’},$ $O_{d}$ . $\psi$ $\mathcal{O}_{d’}$ $\mathcal{O}_{d}$ .
, $\mathcal{O}_{d’}$ $\{s_{1}’, \ldots, s_{d’}’\}$ ,
$Si\equiv\psi(s_{i}’.)$ ,




(1) $\mathcal{O}_{d}(d\geqq 3)$ $\mathcal{O}_{2}$ ($s_{1},$ $s_{2}$ $\mathcal{O}_{2}$ )
$\{S_{1}=s_{1}, S_{2}=s_{2}s_{1}, S_{3}=(s_{2})^{2}\}$ : $\mathcal{O}_{3}arrow \mathcal{O}_{2}$ , (4.3)
$\{S_{1}=s_{1}$ , $S_{2}=s_{2}s_{1}$ , $S_{3}=(s_{2})^{2}s_{1},$ $\ldots$ , $S_{d-2}=(s_{2})^{d-3}s_{1}$ ,
$S_{d-1}=(s_{2})^{d-2}s_{1}$ , $S_{d}=(s_{2})^{d-1}\}$ : $\mathcal{O}_{d}arrow \mathcal{O}_{2}$ . (4.4)
(2) : $\{S_{1}, \ldots, S_{d}\}:\mathcal{O}_{d}arrow \mathcal{O}_{2}$ $\mathcal{O}_{d+1}$ $\mathcal{O}_{2}$
$\{S_{1}, \ldots, S_{d-1}, S_{d}s_{1}, S_{d}s_{2}\}$ : $\mathcal{O}_{d+1}arrow \mathcal{O}_{2}$ , (4.5)
$\{s_{1}, s_{2}S_{1}, s_{2}S_{2}, \ldots, s_{2}S_{d}\}$ : $\mathcal{O}_{d+1}arrow \mathcal{O}_{2}$ . (4.6)
(3) (1) : $\mathcal{O}(d-1)n+1(n\geqq 2)$ $\mathcal{O}_{d}$
$\{S_{1}=s_{1}, S_{2}=s_{2}, S_{3}=s_{3}s_{1}, S_{4}=s_{3}s_{2}, S_{5}=(s_{3})^{2}\}$ : $\mathcal{O}_{5}arrow \mathcal{O}_{3}$ , (4.7)
$\{S_{1}, S_{2}, \ldots, S_{(d-1)n+1}\}$ : $\mathcal{O}_{(d-1)n+1}arrow \mathcal{O}_{d}$ ,
$\{$
$S(d-1)k+i$ $=$ $(s_{d})^{k}s_{i}$ for $0\leqq k^{\wedge}\leqq n-1,1\leqq i\leqq d-1$ ,
$S_{(d-1)n+1}$ $=$ $(s_{d})^{n}$ , (4.8)
,{sl, . .. , $s_{d}$ } $\mathcal{O}_{d}$ .
(4) (2) : $\{S_{1}, \ldots, S(d-1)n+1\}:\mathcal{O}(d-1)n.+1arrow \mathcal{O}_{d}$ $\mathcal{O}(d-1)(n+1)+1$
$\mathcal{O}_{d}$
$\{S_{1}, \ldots, S_{(d-1)n}, S_{(d-1)n+1^{S}1}, \ldots, S_{(d-1)n+1^{S}d}\}$ : $\mathcal{O}_{(d-1)(n+1)+1}arrow \mathcal{O}_{d}$ , (4.9)
$\{s_{1}, \ldots, s_{d-1}, s_{d}S_{1}, \ldots, s_{d}S_{(d-1)n+1}\}$ : $\mathcal{O}_{(d-1)(n+1)+1}arrow \mathcal{O}_{d}$ . (4.10)
(5) :
$\{S_{1}, \ldots, fS_{f}\}$ : $f\mathcal{O}_{f}arrow \mathcal{O}_{d}$ ,
$S_{i}\equiv S:_{1}i_{2}\ldots i_{p}$ , $i-1= \sum_{k=1}^{p}(i_{k}-1)d^{k-1}$ (4.11)
$i=1,2,$ $\ldots,$ $ff_{;}$ $i_{1},$ $i_{2},$ $\ldots,$ $i_{p}=1,2,$ $\ldots,$ $d$ .
, , $\Psi_{p}^{(d)}$ : $\mathcal{O}parrow \mathcal{O}_{d}$ .
6
4-2.
: $\mathcal{O}_{d}$ $\mathcal{O}_{d}$ .
canonical endomorphism $\rho$ :
$\rho(s_{i})\equiv\sum_{k=1}^{d}s_{k}s_{i}s_{k}^{*}$ , $i=1,$ $\ldots,$ $d$ . (4.12)
$\mathcal{O}_{d}$ , Cuntz $\mathcal{O}_{d’}$ $\mathcal{O}_{d}$
. , $\mathcal{O}_{d}$ $\mathcal{O}(d-1)n+1$
$(n\geqq 2)$ $\mathcal{O}_{d}$ 1 1 .
, $d=n=2$ . $\mathcal{O}_{2}$ $\varphi$ ,
$S_{1}\equiv\varphi(s_{1})$ , $S_{2}\equiv\varphi(s_{2})s_{1}$ , $S_{3}\equiv\varphi(s_{2})s_{2}$ (4.13)
, $\{S_{1}, S_{2}, S_{3}\}$ $\mathcal{O}_{3}$ $\mathcal{O}_{2}$ . , $\mathcal{O}_{3}$ $\mathcal{O}_{2}$
$\{S_{1}, S_{2}, S_{3}\}$ ,
$\varphi(s_{1})\equiv S_{1}$ , $\varphi(s_{2})\equiv S_{2}s_{1}^{*}+S_{3}s_{2}^{*}$ (4.14)
, $\varphi$ $\mathcal{O}_{2}$ . ,
$\varphi(s_{i})=s_{i}$ $i=1,2\Leftrightarrow\{S_{1}=s_{1},$ $S_{2}=s_{2}s_{1},$ $S_{3}=(s_{2})^{2}\}$ , (4.15)
$\varphi(s_{i})=\rho(s_{i}),$ $i=1,2\Leftrightarrow\{S_{1}=\rho(s_{1}),$ $S_{2}=s_{1}s_{2},$ $S_{3}=(s_{2})^{2}\}$ . (4.16)
, $\{S_{1}, S_{2}, S_{3}\}$ , $\varphi$ :
$\{S_{1}=s_{1},$ $S_{2}=(s_{2})^{2},$ $S_{3}=s_{2}s_{1}\}$
$\Leftrightarrow$ $\varphi(s_{1})=s_{1}$ , $\varphi(s_{2})=s_{2}(s_{2}s_{1}^{*}+s_{1}s_{2}^{*})$ , (4.17)
$\{S_{1}=(s_{2})^{2},$ $S_{2}=s_{2}s_{1},$ $S_{3}=s_{1}\}$
$\Leftrightarrow$ $\varphi(s_{1})=(s_{2})^{2}$ , $\varphi(s_{2})=s_{2}s_{1}s_{1}^{*}+s_{1}s_{2}^{*}$ , (4.18)
$\{S_{1}=(s_{2})^{2},$ $S_{2}=s_{1},$ $S_{3}=s_{2}s_{1}\}$
$\Leftrightarrow$ $\varphi(s_{1})--(s_{2})^{2}$ , $\varphi(s_{2})=s_{1}s_{1}^{*}+s_{2}s_{1}s_{2}^{*}$ . (4.19)
$\mathcal{O}_{d}$ 4) .
\S 5.
$\mathcal{O}_{2}$ (or $\mathcal{O}_{2^{p}}$ ) $\Phi_{SR}(\mathrm{C}\mathrm{A}\mathrm{R})$ $=$ $\mathcal{O}_{2}^{U(1)}$ (or
$\Phi_{SR_{p}}$ (CAR) $=\mathcal{O}_{\Psi}^{U\langle 1)})$ CAR Fock .
.
7
$\ovalbox{\tt\small REJECT}\mu\ovalbox{\tt\small REJECT} \mathrm{N}arrow \mathrm{N},$ $i\ovalbox{\tt\small REJECT} 1,$
$\ldots,$
$d(d\ovalbox{\tt\small REJECT} 2)$ , $\{\mu_{\mathrm{i}}\}\mathrm{j}\ovalbox{\tt\small REJECT}_{1}$ $\mathrm{N}$
$\ovalbox{\tt\small REJECT}$
$\mu_{i}$ $(i=1, \ldots, d)$ , $\mu_{i}(\mathrm{N})\cap\mu_{j}(\mathrm{N})=\emptyset(i\neq j)$, $i=1\cup^{d}\mu_{i}(\mathrm{N})=\mathrm{N}$. (5.1)
: $\{\mu_{i}\}_{i=1}^{d}$ $\mathrm{N}$ $\llcorner,$ $z_{\dot{\iota},n}\in \mathrm{C},$ $|z_{i,n}|=1(i=1, \ldots, d;n\in \mathrm{N})$
. , $H\equiv\ell_{2}(\mathrm{N}),$ $\{e_{n}\}_{n=1}^{\infty}$ $H$ , $\mathcal{L}(H)$ $H$
. $\mathcal{O}_{d}$ $\mathcal{L}(H)$ $(*-)$ $\pi^{(d)}$
$\pi^{(d)}(_{S:})e_{n}=z_{i,n}e_{\mu \mathrm{s}(n)}$ , $i=1,$ $\ldots,$ $d$ , $n\in \mathrm{N}$ (5.2)
, $(\mathcal{H}, \pi^{(d)})$ $(\{\mu_{i}\}_{i=1}^{d}, z_{i,n})$ $\mathcal{O}_{d}$ . ,
$\mu_{i}(n)=(n-1)d+i$ , $zt,n=1$ (5.3)
, $\pi^{(d)}$ $\pi_{s}^{(d)}$ , $(H, \pi_{s}^{(d)})$ $\mathcal{O}_{d}$ .
,
$\pi_{s}^{(d)}(s_{1})e_{1}=e_{1}$ (5.4)
, $\pi_{s}^{(d)}(x)(x\in \mathcal{O}_{d})$ . ,





CAR $\mathcal{O}_{\Psi}$ $\Phi_{SR_{\mathrm{p}}}$ CAR $H$
:
CAR $\Phi sR_{p}arrow$ $\mathcal{O}_{2^{p}}arrow L(\pi_{\theta}^{(2^{p})}H)$ , $p\geqq 1$ $(\Phi_{SR_{1}}\equiv\Phi_{SR})$ . (5.6)
(3.14) (5.5) , $p$ :
$\pi_{s}^{(2^{\mathrm{p}})}\circ\Phi_{SR_{p}}$ $=$ $(\pi_{s}^{(2)}0\Psi_{p}^{(2)})\circ\Phi_{SR_{p}}$ $(p\geqq 2)$
$=\pi_{s}^{(2)}\circ(\Psi_{p}^{(2)}\circ\Phi_{SR_{p}})=\pi_{s}^{(2)}\circ\Phi_{SR}$ .
CAR $\pi_{F}^{\mathrm{C}\mathrm{A}\mathrm{R}}\equiv\pi_{s}^{(2)}0\Phi_{SR}$ Fock . ,
$\pi_{s}^{(2)}(s_{1}^{*})e_{1}=e_{1}$ , $\pi_{s}^{(2)}(s_{2}^{*})e_{1}=0$ (5.7)
\pi 2AR(a ) $e_{1}$ $=$ $(\pi_{\theta}^{(2)}0\Phi_{SR})(a_{n})e_{1}=\pi_{s}^{(2)}(\zeta^{n-1}(s_{1_{j}2}))e_{1}$
$=$ $\pi_{s}^{(2)}(s_{1}^{n-1}s_{1_{j}2})e_{1}=0$ , $n\in \mathrm{N}$ (5.8)
8
, $e$ , $<\mathrm{z}_{n}(narrow \mathrm{N})$ . , $e$ ,
Fock $\mathcal{V}C\mathcal{H}$




$=$ $e_{N(n_{1},\cdots,n_{k})}$ , $n_{1}<n_{2}<\cdots<n_{k}$ ,
$N(n_{1}, \cdots,n_{k})\equiv 2^{n_{1}-1}+2^{n_{2}-1}+\cdots+2^{n_{h}-1}+1$ (5.11)
, $\forall n\in \mathrm{N}$ $N(n_{1}, \cdots, n_{k})-1$ , , $\mathcal{V}=\mathcal{H}$
, $e_{1}$ $H$ , $a_{n}(n\in \mathrm{N})$ $e_{1}$ .
$\mathcal{O}_{d}$ , , $L=(i_{1}, \ldots, i_{\kappa})$ , $=1,$ $\ldots,d,$ $z\in \mathrm{C},$ $|z|=1$
, $s_{i_{1}\ldots i_{\hslash}}$ ( $z$ ) Rep(L ; $z$ ), $(7\{, \pi_{L,z}^{(d)})$ .
Rep(L) $\equiv \mathrm{R}\mathrm{e}\mathrm{p}(L; 1)$ , Rep(l) . $\pi\equiv\pi_{L,z}^{(d)}$
, $\pi(s_{i_{1}\ldots i_{\kappa}})e_{1}=ze_{1}$
$\pi(s_{i_{\kappa}i_{1}\cdots i_{\kappa-1}})e_{\hslash}$ $=$ $z$ e ’ $e_{\kappa}$ $\equiv$ $\pi(s_{i_{\kappa}})e_{1}$ ,
\pi (si -li,il...i\kappa -2) $e_{\kappa-1}$ $=ze_{\kappa-1}$ , $e_{\kappa-1}$ $\equiv$ $\pi(s_{i_{\kappa-1}})e_{\kappa}$ ,








$\pi(s_{i_{1}\cdots i_{\hslash}})e_{1}$ $=$ $e_{1}$ , $e_{1}$ $=$ $\pi(s_{i_{1}})e_{2}$
, $(e_{1}, e_{2}, \ldots, e_{\hslash})$ , $\kappa$ . $L$
$L’$ , , Rep(L; $z$ ) $\cong \mathrm{R}\mathrm{e}\mathrm{p}(L’; z)$ . , ReP(L, $z$ )
, , $L=(i_{1}, \ldots, i_{\kappa})$
. , $L=(i_{1}, \ldots,i_{\hslash})$ , $\kappa$ $M(\neq 1)$
$(i_{M}, \ldots,i_{\kappa},i_{1}, \ldots,i_{M-1})=(i_{1}, \ldots, i_{\kappa})$ . , $(1, 1)$ , (2, 2, 2), (1, 2, 1, 2)
, $(1, 2)$ , (1, 1, 2) . ,
:
Rep $($ 1, 1; $1)\cong \mathrm{R}\mathrm{e}\mathrm{p}(1)\oplus \mathrm{R}\mathrm{e}\mathrm{p}(1;-1)\}$ (5. 13)
Rep $($2, 2, 2; $1)\cong\oplus^{2}k=0$ Rep$($2; $w^{k})$ , $w^{2}+w+1=0$ . (5.14)
$\mathcal{O}_{d}$ .
, $\mathcal{O}_{2}$ Rep(L; $z$ ) $L=(i_{1}, \ldots, i_{\kappa}),$ $|z|=1$ $\Phi sR$ CAR
$\langle$ :
$\pi_{L}^{\mathrm{C}\mathrm{A}\mathrm{R}}$ : CAR $\Phi_{SR,arrow}$ $\mathcal{O}_{2}arrow L(H)\pi_{L,z}^{(2)}$ ,




, $\phi_{L,\lambda}(\lambda=1, \ldots, \kappa)$ l Bogoliubov :
$\phi_{L,\lambda}(a_{n})\equiv\{$
$a_{n}$ for $i_{j}=1$ ,
$a_{n}^{*}$ for $i_{j}=2$ ,
(5.16)
$n-1+\lambda=\kappa(m-1)+j$, $m\in \mathrm{N}$ , $1\leqq j\leqq\kappa$ . (5.17)
, $L=(1,2)$ ,
$\phi_{L,1}(a_{n})=\{$
$a_{n}$ , $n:$ odd,
$a_{n}^{*}$ , $n$ :even,
$\phi_{L,2}(a_{n})=\{$
$a_{n}$ , $n$ :even,








$a_{n}$ , $n=0,1$ $\mathrm{m}\mathrm{o}\mathrm{d} 3$ ,
$a_{n}^{*}$ , $n=2$ $\mathrm{m}\mathrm{o}\mathrm{d} 3$ , (5.19)
$\phi_{L,3}(a_{n})=\{$
$a_{n}$ , $n=2,0$ $\mathrm{m}\mathrm{o}\mathrm{d} 3$ ,
$a_{n}^{*}$ , $n=1$ $\mathrm{m}\mathrm{o}\mathrm{d} 3$ .
\S 6. CAR :even CAR $\mathrm{K}\mathrm{M}\mathrm{S}$
$\mathrm{S}\mathrm{t}\emptyset \mathrm{r}\mathrm{m}\mathrm{e}\mathrm{r}$ 1970 CAR CAR
.7)
$(\mathrm{S}\mathrm{t}\emptyset \mathrm{r}\mathrm{m}\mathrm{e}\mathrm{r}, 1970)$ :
$\mathrm{C}\mathrm{A}\mathrm{R}_{\mathrm{e}\mathrm{v}\mathrm{e}\mathrm{n}}\cong \mathrm{C}\mathrm{A}\mathrm{R}$,
CAR ve $\equiv\{X\in \mathrm{C}\mathrm{A}\mathrm{R} |\tilde{\Gamma}(X)=X\}$ ,
$\overline{\Gamma}(a_{n})=-a_{n},$ $n\in \mathrm{N}$ .
$\mathrm{S}\mathrm{t}\emptyset \mathrm{r}\mathrm{m}\mathrm{e}\mathrm{r}$ CA $\mathrm{v}\mathrm{e}\mathrm{n}2\cong \mathrm{U}\mathrm{H}\mathrm{F}(\cong \mathrm{C}\mathrm{A}\mathrm{R})$
, CAR . $\mathcal{O}_{2}$ RFS
, .1,4)
6-1. $O_{2}$ even CAR
CAR $\mathcal{O}_{2}$ $\Phi_{SR}$ $\Phi_{SR}(\mathrm{C}\mathrm{A}\mathrm{R})=\mathcal{O}_{2}^{U(1)}$ , ,
$\mathcal{O}_{2}$
$\varphi$ (3.7) $U(1)$ $\gamma_{z}$ ,
$\gamma_{z}\circ\varphi=\varphi\circ\gamma_{z}$ , $|z|=1$ (6.1)
$(\varphi\circ\Phi_{SR})$ (CAR) $=\varphi(\mathcal{O}_{2}^{U(1)})\subset \mathcal{O}_{2}^{U(1)}=\Phi SR$ (CAR) (6.2)
10
$.\delta\grave{\grave{1}}]_{\mathrm{J}}\mathrm{R}\ovalbox{\tt\small REJECT} f\hat{\backslash _{\underline{\backslash }}L}\mathrm{b},$ $\Phi_{SR}\#\vee\llcorner X\circ\cdot \mathrm{C}\varphi h\rangle$ CAR $\ovalbox{\tt\small REJECT}\sigma$) $| \exists\Xi_{4-\ovalbox{\tt\small REJECT}_{\overline{\mathfrak{l}1}}}\backslash \prod\ovalbox{\tt\small REJECT}\overline{\varphi}\delta_{\vec{\mathrm{n}}B^{\grave{\mathrm{i}}}}^{\grave{\grave{1}}}-*\ovalbox{\tt\small REJECT} \mathrm{s}no$ :
$\overline{\varphi}\equiv\Phi_{SR}^{1}\circ\varphi\circ\Phi_{SR}$ (6.3)




$\varphi_{p}(s_{2})\equiv s_{2}\rho^{p-1}(J)$ , $J\equiv s_{2;}$ l+s $2=I=J^{-1}$
(6.4)






, (4.17) . $\varphi_{p}$ $(p\in \mathrm{N})$ CAR
$\overline{\varphi}_{p}\equiv\Phi_{SR}^{1}\circ\varphi_{p}\circ\Phi_{SR}$ , .
: $\tilde{\varphi}_{1}$ (CAR) $=\mathrm{C}\mathrm{A}\mathrm{K}_{\mathrm{v}\mathrm{e}\mathrm{n}}$ , $\tilde{\varphi}_{p}(\mathrm{C}\mathrm{A}\mathrm{R})\neq\subset \mathrm{c}\mathrm{A}\mathrm{R}_{\mathrm{e}\mathrm{v}\mathrm{e}\mathrm{n}}$ , $p\geqq 2$ .
CAR $\tilde{\varphi}$ $\overline{\varphi}(\mathrm{C}\mathrm{A}\mathrm{R})\subset \mathrm{C}\mathrm{A}\mathrm{R}_{\mathrm{e}\mathrm{v}\mathrm{e}\mathrm{n}}$ , $\tilde{\varphi}$ even-CAR
.
) $\Gamma(s_{1})\equiv s_{1}$ , $\Gamma(s_{2})\equiv-s_{2}$ ( $\mathcal{O}_{2}$ ) , $\Gamma(s_{1_{j}2})=-s_{1_{j}2}$ ,
$\Gamma 0\zeta=\zeta 0\Gamma$
$\Gamma\circ\Phi_{SR}(a_{n})=-\Phi_{SR}(a_{n})$ . $\cdot\cdot$ $\overline{\Gamma}=\Phi_{SR}^{-1}0\Gamma 0\Phi_{SR}$ ,
, $\Phi_{SR}(\mathrm{C}\mathrm{A}\mathrm{R})=\mathcal{O}_{2}^{U(1)}$
$\Phi_{SR}(\mathrm{C}\mathrm{A}\mathrm{R}_{\mathrm{e}\mathrm{v}\mathrm{e}\mathrm{n}})=(\mathcal{O}_{2}^{U(1)})_{\mathrm{e}\mathrm{v}\mathrm{e}\mathrm{n}}\equiv\{X\in \mathcal{O}_{2}^{U(1)}|\Gamma(X)=X\}$ . (6.7)
, $\varphi_{p}(\mathcal{O}_{2}^{U(1)})\subset \mathcal{O}_{2}^{U(1)}$ $\Gamma\circ\varphi_{p}=\varphi_{p}$ , :
$\varphi_{p}(\mathcal{O}_{2}^{U(1)})\subset(\mathcal{O}_{2}^{U(1)})_{\mathrm{e}\mathrm{v}\mathrm{e}\mathrm{n}}$, $p\in \mathrm{N}$ . (6.8)
, $p=1$ ,
$\varphi_{1}(D_{k})=\mathcal{E}_{k}$ , $k\in \mathrm{N}$ , (6.9)
$D_{k}\equiv\{X=s_{i_{1}\cdots i_{k:}j_{\mathrm{k}}\cdots j_{1}}.’.|.i_{k}=j_{k’}\}$ ,
$\mathcal{E}_{k}..\equiv\{X=s_{i_{1}\cdots i_{k\backslash }j_{\lambda}\cdots j_{1}}.\cdot.|\Gamma(X)=X\}$
$(${ $\mathcal{E}_{k}|$ k\in N}=(O2U(0)even )
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$\varphi_{1}(\mathcal{O}_{2}^{U(1)})\supset(\mathcal{O}_{2}^{\mathrm{L}r_{(1)}})_{\mathrm{e}\mathrm{v}\mathrm{e}\mathrm{n}}$. ,
$\varphi_{1}(\mathcal{O}_{2}^{U(1)})=(\mathcal{O}_{2}^{U(1)})_{\mathrm{e}\mathrm{v}\mathrm{e}\mathrm{n}}$ . $\cdot\cdot$ $\overline{\varphi}_{1}(\mathrm{C}\mathrm{A}\mathrm{R})=\mathrm{C}\mathrm{A}\lambda_{\mathrm{v}\mathrm{e}\mathrm{n}}$. (6.10)
, $p\geqq 2$ , $\varphi_{p}$ :
$\varphi_{p}=\varphi_{p}’\circ\varphi_{1}=\varphi_{1}\circ\varphi_{p}’$ , (6.11)
$\varphi_{p}’(s_{1})\overline{=}s_{1}$ , $\varphi_{p}’(s_{2})\equiv s_{2}\prod_{k=0}^{p-2}\rho^{k}(J)$ . (6.12)
, $\varphi_{p}’$
$\varphi_{p}(\mathcal{O}_{2}^{U(1)})=\varphi_{p}’(\varphi_{1}(\mathcal{O}_{2}^{U(1)}))\neq\subset\varphi_{1}(\mathcal{O}_{2}^{U(1)})=(\mathcal{O}_{2}^{U(1)})_{\mathrm{e}\mathrm{v}\mathrm{e}\mathrm{n}}$, $p\geqq 2$ . (6.13)
. $\cdot\cdot$ $\overline{\varphi}_{p}(\mathrm{C}\mathrm{A}\mathrm{R})\neq \mathrm{C}\subset \mathrm{A}\mathrm{R}_{\mathrm{e}\mathrm{v}\mathrm{e}\mathrm{n}}$, $p\geqq 2$ .
, even-CAR $\tilde{\varphi}_{p}$ .
$p=1$ : $\tilde{\varphi}_{1}$ ( ) $2n$ , $\{a_{1}, \ldots, a_{n+1}\}$ . $\overline{\varphi}_{1}(a_{n})$
.
$\tilde{\varphi}_{1}(a_{1})$ $=-a_{1}(a_{2}+a_{2}^{*})$ ,
$\overline{\varphi}_{1}$ (a2) $=-(a_{1}a_{1}^{*}a_{2}+a_{1}^{*}a_{1}a_{2}^{*})(a_{3}+a_{3}^{*})$ ,
$\overline{\varphi}_{1}(a_{n})$ $=a_{1}a_{1}^{*}b_{n-1}’-a_{1}^{*}a_{1}b_{n-1}’’$ , $n\geqq 3$ , (6.14)
$b_{n-1}’$ $\equiv$ ( $\tilde{\varphi}_{1}(a_{n-1})$ $a_{k},$ $a_{k}^{*}$ $a_{k+1},$ $a_{k+1}^{*}$ [ . $k=1,$ $\ldots,$ $n$),
$b_{n-1}’’$ $\equiv$ ($b_{n-1}’$ a2 $a_{2}^{*}$ ).
$p\geqq 2$ :\mbox{\boldmath $\varphi$}-p( ) .
$\overline{\varphi}_{p}(a_{n})=\{$
$a_{n} \prod_{l=1}^{n+p-1}K_{l}(a_{n+p}+a_{n+p}^{*})n+p-1$ for $1\leqq n\leqq p$ ,





bm,n\equiv a -7 $a_{n-mp}^{*}b_{m-1,n}-a_{n-mp}^{*}a_{n-mp}b_{m-1,n}’$ , $m\geqq 3$ , (6.16)






























$m\in \mathrm{N},$ $j=1,$ $\ldots,p$ , (6.24)
$i=1,$ $\ldots,$ $2^{p}\Leftrightarrow(i_{1}, \ldots,i_{p}),$ $i_{j}=1,2$ : $i-1= \sum_{j=1}^{p}(i_{j}-1)2^{j-1}$ (6.25)
, $\pi_{p}^{\mathrm{C}\mathrm{A}\mathrm{R}}\equiv\pi_{F}^{\mathrm{C}\mathrm{A}\mathrm{R}}\circ\overline{\varphi}_{p}$ CAR ( ) $\omega$
:
$\omega(X)\equiv\langle\Omega|\pi_{p}^{\mathrm{C}\mathrm{A}\mathrm{R}}(X)\Omega\rangle$ , $X\in \mathrm{C}\mathrm{A}\mathrm{R}$ (6.26)
$\Omega\equiv..\sum_{i=1}^{2^{\mathrm{p}}}\sqrt{\Lambda_{i}}e_{1}^{(i)}$ , $\sum_{i=1}^{2^{\mathrm{p}}}\Lambda_{i}=1$ , $\Lambda_{i}\geqq 0$ , (6.27)
$e_{1}^{(i)}$
.
: $(\pi_{F}^{\mathrm{C}\mathrm{A}\mathrm{R}}\circ\phi_{i})$ , ( $\pi_{F}^{\mathrm{C}\mathrm{A}\mathrm{R}}\circ$ \phi i)( ) $e_{1}^{(i)}=0$ , (6.28)
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$H=\oplus H^{(i)}i=12^{p}$ , $\}\{(i.)1\mathcal{H}^{(j)}\}$ $i\neq j$ , (6.29)
$H$ : $\{e_{n}|n\in \mathrm{N}\}$ , (6.30)









, $0\leqq\lambda_{j}\leqq 1$ , (6.33)
$i=1,$ $\ldots,$ $2^{p}\Leftrightarrow(i_{1}, \ldots, i_{p}),$ $i_{j}=1,2$ : $i-1= \sum_{j=1}^{p}(ij-1)2^{j-1}$ (6.34)
. , $(\lambda_{1}, \ldots, \lambda_{p})(0\leqq\lambda_{j}\leqq 1)$ ,







, (6.32) $\omega$ $\{\lambda j\}_{j=1}^{p}$ .




$\pi_{p}^{\mathrm{C}\mathrm{A}\mathrm{R}}=\pi_{F}^{\mathrm{C}\mathrm{A}\mathrm{R}}\circ\phi\ell$ (= ). (6.38)
(2) $\lambda_{j}=1/2(j=1, \ldots,p)$ : $\omega$
$\omega(XY)=\omega(YX)$ , $X,$ $Y\in \mathrm{C}\mathrm{A}\mathrm{R}$. (6.39)
(3) $0<\lambda_{j}<1/2(j=1, \ldots,p)$ ( $1/2<\lambda_{j}<1$ ) : $\omega$ KMS
$\lambda_{j}=\frac{1}{1-\vdash\exp(\beta\epsilon_{j})}$, $\beta>0$ , $\epsilon_{j}>0$ (6.40)
, $\omega$ CAR $\tau_{t}(t\in \mathrm{R})$ 1 KMS
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$\tau_{t}(a_{p(m-1)+j})=\exp(-\sqrt{-1}\epsilon_{j}t)a_{p(m-1)+j}.$ , (6.41)
KMS : $\omega(X\tau_{\sqrt{-1}\beta}(Y))=\omega(YX)$ , $X,$ $Y\in \mathrm{C}\mathrm{A}\mathrm{R}$. (6.42)
(4) : $X\in \mathrm{C}\mathrm{A}\mathrm{R}$ $X=X_{1}X_{2}X_{3}$
$\omega(X_{1}X_{2}X_{3})=\omega_{1}(X_{1})\omega_{2}(X_{2})\omega_{3}(X_{3})$, (6.43)
$\omega_{1}$ : , $\omega_{2}$ : , $\omega_{3}$ : KMS (6.44)
.
, Araki-Woods 5) .
CAR (6.41) $\mathcal{O}_{2^{p}}$ $\alpha_{t}$ .
$\tau_{t}=\Phi_{SR_{p}}^{1}\circ\alpha_{t}0\Phi_{SR_{P}}$ , (6.45)
$\alpha_{t}(s_{i})\equiv\exp(\sqrt{-1}\epsilon(i)t)s_{i}$, (6.46)
$\epsilon(i)\equiv\sum_{j=1}^{p}(i_{j}-1)\epsilon_{j}+\epsilon$ , $i-1= \sum_{j=1}^{p}(i_{j}-1)2^{j-1}$ . (6.47)
, CAR KMS $\omega$ $\mathcal{O}_{2^{\mathrm{p}}}$ KMS . CAR
Cuntz , $\alpha_{t}$ 1 $\mathrm{K}\mathrm{M}\mathrm{S}$
$\beta(=1/k_{B}T)$ $\{\epsilon(i)\}$ .
\S 7. CAR :
, $U(1)$ $\gamma_{z}$ $\mathcal{O}_{2^{p}}$ $\alpha$ $\Phi_{SR_{p}}$
CAR $\tau$ :
$\tau(a_{n})\equiv(\Phi_{SR_{p}}^{1}\circ\alpha\circ\Phi_{SR_{p}})(a_{n})$ , $n\in \mathrm{N}$ . (7.1)
$\gamma_{z}$ , , U(2 $\mathcal{O}_{2^{p}}$ :
$\alpha$ : $U(2^{p})r\backslash \mathcal{O}_{2^{\mathrm{p}}}$ ,
$\alpha_{u}(s_{i})\equiv\sum_{k=1}^{2^{p}}s_{k}u_{ki}$ , $u\in U(2^{p})$ , $i=1,$ $\ldots,$ $2^{p}$ .
(7.2)
, $U$ (2 CAR CAR :2,4)
$\tau:U(2^{p})’\sim \mathrm{C}\mathrm{A}\mathrm{R}$ ,
$\tau_{u}.(a_{n}.)$ $\equiv$ ( $\Phi_{SR_{\mathrm{p}}}^{1}\circ\alpha_{u}\circ$ \Phi sb)( ), $u\in U(2^{p})$ , $n\in \mathrm{N}$ (7.3)
$=$ ($a_{k},$ $a_{\ell}^{*}$ ),
, $p(m-1)+1\leqq n\leqq pm$ $k,$ $l\leqq pm$ .
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$\mathrm{A}\mathrm{u}\mathrm{t}_{\mathfrak{x}I(2^{\mathrm{p}})}^{\mathrm{C}\mathrm{A}\mathrm{R}}\equiv\{\tau_{1l}|u\in U(2^{p})\}$ , :
1) $\mathrm{A}\mathrm{u}\mathrm{t}_{U(2^{p})}^{\mathrm{C}\mathrm{A}\mathrm{R}}\subset \mathrm{A}\mathrm{u}\mathrm{t}_{U(2^{mp})}^{\mathrm{C}\mathrm{A}\mathrm{R}}$, $m\geqq 2$ ,
2) $\mathrm{A}\mathrm{u}\mathrm{t}_{U(2^{p})}^{\mathrm{C}\mathrm{A}\mathrm{R}}\circ \mathrm{A}\mathrm{u}\mathrm{t}_{U(2^{q})}^{\mathrm{C}\mathrm{A}\mathrm{R}}\subset \mathrm{A}\mathrm{u}\mathrm{t}_{U(2^{r})}^{\mathrm{C}\mathrm{A}\mathrm{R}}$ , $r$ : $p,$ $q$ .
, CAR :
$\mathrm{A}\mathrm{u}\mathrm{t}_{U}^{\mathrm{C}\mathrm{A}\mathrm{R}}\equiv\{\tau_{u}|u\in U(2^{p}), p\in \mathrm{N}\}$ (7.4)




(i) . ($\tau_{t}$ )
(ii) Fock .
(iii) $\tau_{t}$ , ,
. ,
.
(iv) , ($\sim$ ) 2
, ( ) .




$\alpha_{t}(s_{i})=s_{i}$ , $i=1,2$ ,
$\alpha_{t}(s_{3})=\cos\theta_{t}s_{3}-\sin\theta_{t}s_{4}$ ,







$G_{n} \equiv\prod F_{k}$ , $G_{0}\equiv I$ , (7.8)
$k=1$
$F_{k}\equiv I-2\sin\theta_{t}$ ( $\sin\theta_{t}$ I-cos $\theta_{t}W_{2(k-1)}(a_{2k-1}-a_{2k-1}^{*})$) $a_{2k}^{*}a_{2k}$ , (7.9)
$n$
$\mathrm{u}\mathrm{t}\equiv\prod\backslash$





$\tau_{t}(a_{n})e_{1}=0$ , $t\in \mathrm{R}$ , $n\in \mathrm{N}$ . (7.11)
, , $t=0$ 2 $t$ 1 :
$\langle \tau_{t}(a_{2m}^{*})e_{1}|\tau_{0}(a_{2m-1}^{*}a_{2m}^{*})e_{1}\rangle=-\sin\theta_{t}$. (7.12)
, $\tau_{t}$ . , $t$ $N_{t}$
.




$H_{n} \equiv\prod_{k=1}^{n}(I+\sin^{2}(2\theta_{t})a_{2k}^{*}a_{2k})$ , $H_{0}\equiv I$ . (7.16)
$t=0$ $k$ $N_{t}$
$\omega(N_{t};v_{k})\equiv\langle v_{k}|N_{t}v_{k}\rangle$ , $N_{0}v_{k}=kv_{k}$ , $k\in \mathrm{N}$ , (7.17)




$1+\sin^{2}\theta_{t}$ for $n_{1}=2m_{1}$ ,




$2-\sin^{2}\theta_{t}$ for $n_{1}=2m_{1}-1,$ $n_{2}=2m_{1}$ ,
$2+\sin^{2}\theta_{t}$ for $n_{1}=2m_{1}-1,$ $n_{2}=2m_{2}$ ,
$2+\sin^{2}\theta_{t}+\sin^{2}(2\theta_{t})$ for $n_{1}=2m_{1}$ , $n_{2}=2m_{2}-1$ ,
$(2+\sin^{2}(2\theta_{t}))(1+\sin^{2}\theta_{t})$ for $n_{1}=2m_{1}$ , $n_{2}=2m_{2}$ ,
(7.20)
$m_{1},$ $m_{2}\in \mathrm{N}(m_{1}<m_{2})$ ,
$\omega(N_{t;}v_{n_{1\prime}\ldots,n_{\mathrm{t}\backslash }})=\{$
$k$ , for all $n_{j},’ \mathrm{s}$ odd,
.$\cdot$.
$\frac{(1+\sin^{2}(2\theta_{t}))^{k}-1}{\sin^{2}(2\theta_{t})}(1+\sin^{2}\theta_{t})$ , for all $n_{j}’ \mathrm{s}$ even.
(7.21)
17
,$a_{n}(t)\equiv(\pi_{F}^{\mathrm{C}\mathrm{A}\mathrm{R}}\circ\tau_{t})(a_{n})$ , $\omega(X)\equiv\langle e_{1}|Xe_{1}\rangle$ (7.22)





$\theta_{i}\equiv\theta_{t}.\cdot=\mu t_{i}$ , .










, $\mathrm{T}$ truncation , 4 . (trancate ) 5
, 6 .
2) $\mathcal{O}_{16}$ :
$\alpha_{t}(s_{i})=s_{i}$ , $i=1,4,6,7,10,11,13,16$ ,
$\{$
$\alpha_{t}(s_{2})=\cos(\mu_{1}t)s_{2}-\sin(\mu_{1}t)s_{15}$ ,









$\mu j$ : real const., $j=1,2,3,4$.
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, $(\mu_{j_{1}}, \mu_{j_{2}})$ $\alpha_{t}t\mathrm{h}t$ .
$\tau_{t}(a_{m,j_{1}})=(\sum_{i=1}^{4}\cos(\mu_{j_{i}}t)F_{m,j_{l}})a_{m,j_{1}}+\sum_{i=1}^{4}\sin(\mu_{j_{i}}t)G_{m,j_{i}}$, (7.31)
$a_{m,j}\equiv a_{4(m-1)+j}$ , $m\in \mathrm{N}$ , $j=1,2,3,4$, (7.32)
$F_{m_{\dot{\theta}1}} \equiv I-\sum_{\dot{\iota}=2}^{4}F_{m,j_{t}}$ ,
(7.33)
$F_{m,j_{2}}\equiv a_{m,j_{2}}^{*}a_{m.j_{2}}(I-a_{m,j\mathrm{s}}^{*}a_{m,j\mathrm{s}}-a_{m,j_{4}}^{*}a_{m,j_{4}})+a_{m,j\mathrm{s}}^{*}a_{m,j\mathrm{s}}a_{m,j_{4}}^{*}a_{m_{\dot{\beta}4}}$ ,
$F_{m,j\mathrm{s}},$ $F_{m_{\dot{\beta}4}}$ $F_{mj_{2}}$ $(j_{2},j_{3},j_{4})$ ;
$G_{m,j_{1}}=a_{m,j2}a_{m,j\mathrm{a}}a_{m,j4}$ , $G_{m,j_{2}}=a_{m_{\dot{\theta}2}}a_{mJ\mathrm{s}}^{*}$am*,j4
$G_{m,j_{8}}=-a_{m,j_{2}}^{*}a_{m,j_{\mathrm{S}}}a_{m,j_{4}}^{*}$ , $G_{m,j_{4}}=a_{m,j_{2}}^{*}a_{m,j_{3}}^{*}a_{m,j_{4}}$ , (7.34)
$(j_{1},j_{2},j_{3},j_{4})$ (1, 2, 3, 4) .
$\mathrm{R}\mathrm{F}\mathrm{S}_{p}$ , $\tau_{t}(a_{j})(j=1,2, \ldots,p)$ :
$\tau_{t}(a_{j})=\Phi_{SR_{p}}^{1}(u_{t}a_{j}u_{t}^{*})$ , $a_{j}$ : seed, $j=1,$ $\ldots,p$ , (7.35)
$u_{t} \equiv\sum_{i=1}^{2^{j}}\alpha_{t}(s_{i})s_{i}^{*}$ . (7.36)
$\tau_{t}$ , $m\in \mathrm{N}$ $\{a_{p(m-1)+j}|j=1, \ldots, 4\}$ soed $\{a_{1}, \ldots, a_{4}\}$
? seed 1 $u_{t}$ $\{a_{p(m-1)+j}|m\in \mathrm{N}, j=1, \ldots, 4\}$
. , Hamiltonian $H$ :





,(jl, $j_{2},j_{3},j_{4}$ ) (1, 2, 3, 4) .
$H$ Fock , , $\alpha_{t}$ Cuntz
CAR well-defined .
\S 8.
Cuntz $\mathcal{O}_{2^{p}}$ CAR . $\mathfrak{l}_{\sqrt}\dot{s}$ ,
Cuntz CAR . , Cuntz
( ) ,
CAR . CAR even CAR
19
, Fock KMS :
CAR $\sim$ $+$ ($p$ ) : (Fock )
$\overline{\varphi}_{p}=\Phi_{SR}^{-1}\circ\varphi_{p}\circ\Phi_{SR}$ ( )
even CAR $\sim$ :KMS ($p$ )
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